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AMENDMENTS TO THE CLAIMS: 

This listing of claims will, replace lall prior versions, and listings, of claims in the 
application: 

1 . (original) An optically active quaternary ammonium salt, represented by the following 
formula (la): 




(1 a) 



[wherein R\ R 2 , R 3 , R 4 , R 5 , R?, R 7 , R 8 , R 9 , R 10 , R n , and R 12 are each independently a hydrogen 
atom, a methyl group, an ethyl group, a straight, branched or cyclic alkyl group having 3 to 1 8 
carbon atoms, a straight, branched or cyclic heteroalkyl group having 3 to 18 carbon atoms, a 

straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, branched or 

i 

cyclic alkynyl group having 3 to 18 carbon atoms, an alkbxyl group having 1 to 18 carbon atoms, 
an aryl group having 5 to 20 carbon atoms, an aralkyl group having 5 to 35 carbon atoms, or a 
heteroaralkyl group having 5 to 35 carbon atoms; 

with the proviso that at least one of R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , and R 12 is 
a substituent represented by the following formula (2a): 
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R 1 ^ 

R14_ S ,_ (2. 

R 15 

(wherein R u , R 14 , and R 15 are each independently a methyl group, an ethyl group, a vinyl group, 
a straight, branched or cyclic alkyl group having 3 to 1 8 carbon atoms, a straight, branched or 
cyclic alkenyl group having 3 to 1 8 carbon atoms, a straight, branched or cyclic alkynyl group 
having 3 to 1 8 carbon atoms, an alkoxyl group having 1 to 18 carbon atoms, an aryl group 
having 5 to 20 carbon atoms, an aralkyl gjroup having 5 to 25 carbon atoms, or a heteroaralkyl 
group having 5 to 25 carbon atoms,); 

■ > 
X" is a fluorine ion, a chloride ion|, a bromide ion, an iodide ion, a p-toluenesulfonic acid 

I 

ion, a hydroxide ion, a thiocyanate ion, alhydrogen sulfate ion, a perchloric acid ion, or a 
hexafluorophosphoric acid ion; and the two binaphthyl moieties each have a chirai axis so that 

i 

the absolute configurations of the two binaphthyl moieties are (R, R) or (S, S)]. 

: 
i 

2, (original) The optically active quaternary ammonium salt according to claim 1, wherein R 1 
and R 7 , R* and R 9 , R 4 and R 10 , R 5 and R 1 ; 1 , and R 6 and R 12 in the formula (la) are in each case 
identical to one another; R 2 and R 8 are identical to one another and are each represented by the 
formula (2a); and X" is a fluorine ion, a Chloride ion, a bromide ion, an iodide ion, a p- 
toluenesulfonic acid ion, or a hydroxide ion, 



-3- 
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3. (original) The optically active quaternary ammonium salt according to claim 1 , wherein R 1 , 
R 3 , R 5 , R 6 S R 7 , R 9 , R n 3 and R 12 in the formula (la) are each independently a hydrogen atom; R 2 , 
R 4 , R 8 , and R 10 are identical to one another and are each represented by the formula (2a); and X" 
is a chloride ion, a bromide ion, an iodide ion, or a p-toluenesulfonic acid ion, 

4. (original) The optically active quaternary ammonium salt according to claim 1 , wherein in 
the formula (1 a), R 1 and R 7 , R 3 and R 9 , R 4 and R 10 , R 5 and R 1 1 , and R 6 and R 12 are in each case 
identical to one another, R 2 and R* are identical to one another and are each represented by the 
formula (2a), and X" is a bromide ion; arvd R 13 , R 14 and R 15 in the formula (2a) are each 
independently a substituent selected froni the group consisting of a methyl group, an ethyl group, 
an n-propyl group, an isopropyl group, aii n-butyl group, an isobutyl group, a sec-butyl group, a 
tert-butyl group, an n-octyl group, and a phenyl group, 

i 

: 

s 

5. (original) . An optically active quaternary ammonium salt represented by the following 
formula (lb): 




(lb) 



-4- 

1409401 

PAGE 6/16 1 RCVD AT 11/28/2008 10:01:41 AM [Eastern Standard Time] * SVR: U SPT0-E F X RF -5/1 5 * DNIS:2732908 * CSID:703 816 4100* DURATION (mm-ss):02-28 



NIXON & VANDERHYE PC3 Fax:703-816-4100 Nov 28 2008 11:06 P. 07 

MARUOKA 

Appl. No. 10/563,658 

November 26, 2008 

[wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 i R ,0 > R'\ and R 12 are each independently a hydrogen 
atom, a halogen atom, a methyl group that may or may not be substituted with fluorine, an ethyl 
group that may or may not be substituted with fluorine, a straight, branched or cyclic alkyl group 
that has 3 to 1 8 carbon atoms and may or may not be substituted with fluorine, a straight, 
branched or cyclic heteroalkyl group that has 3 to 18 carbon atoms and may or may not be 
substituted with fluorine, a straight, branched or cyclic alkenyl group that has 3 to 18 carbon 
atoms and may or may not be substituted iwith fluorine, a straight, branched or cyclic alkynyl 
group that has 3 to 1 8 carbon atoms and rhay or may not be substituted with fluorine, an alkoxyl 
group that has 1 to 1 8 carbon atoms and may or may not be substituted with fluorine, an aryl 
group that has S to 20 carbon atoms and may or may not be substituted with fluorine, an aralkyl 

group that has 5 to 35 carbon atoms and ijnay or may not be substituted with fluorine, or a 

i 

i 

heteroaralkyl group that has 5 to 35 carbon atoms and may or may not be substituted with 
fluorine; 

with the proviso that at least one bf R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R l ', and R 12 is 
a substituent represented by the following formula (2b): 

i 

Pf(CH 2 ) n 

(wherein Pf is a straight, branched or cyclic alkyl group that has 2 to 18 carbon atoms and has all 
the hydrogen atoms substituted with fluorine atoms, a straight, branched or cyclic alkenyl group 
that has 3 to 18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, a 
straight, branched or cyclic alkynyl group that has 3 to 1 8 carbon atoms and has all the hydrogen 
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atoms substituted with fluorine atoms, an aryl group that has 5 to 20 carbon atoms and has all the 
hydrogen atoms substituted with fluorine! atoms, an aralkyl group that has 5 to 25 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, or a heteroaralkyl group that has 
5 to 25 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4,)» and/or by the follovjring formula (2c); 



(wherein Pf and n are as defined in the ftjimula (2b) above, R 13 and R* 4 are each independently a 




A 14 ' 



(2 c) 



methyl group, an ethyl group, a vinyl grdup, a straight, branched or cyclic alkyl group having 3 



i 



to 18 carbon atoms, a straight, branched jar cyclic alkenyl group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkynyl grouj) having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group havifig 5 to 20 carbon atoms, an aralkyl group having 5 to 25 
carbon atoms, or a heteroaralkyl group hjaving 5 to 25 caibbn atoms.); 



X" is a fluoride ion, a chloride iob, a bromide ion, ah iodide ion, a p-toluenesulfonic acid 



ion, a hydroxide ion, a thiocyanate ion, & hydrogen sulfate ion, a perchloric acid ion, or a 



hexafluorophosphoric acid ion; and the tjwo binaphthyl moieties each have a chiral axis so that 



the absolute configurations of the two binaphthyl moieties are (R, R) or (S, S)]. 
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6. (original) The optically active quaternary ammonium salt according to claim 5, wherein R 1 
and R 7 , R 3 and R 9 , R 4 and R 10 , R s and R 1 j , and R 6 and R 12 in the formula (lb) are in each case 
identical to one another; R 2 and R 8 are identical to one another and are each represented by the 
formula (2a); and X' is a fluorine ion, a chloride ion, a bromide ion, an iodide ion, a p- 
toluenesulfonic acid ion, a thiocyanate ioh, a hydrogen sulfate ion, or a hydroxide ion. 



7. (original) The optically active quaternary ammonium Salt according to claim 5, wherein R l , 
R 3 , R s , R 6 , R 7 , R 9 , R u , and R 12 in the formula (lb) are each independently a hydrogen atom; R 2 , 
R 4 , R 8 , and R 10 are identical to one another and are each represented by the formula (2c); and X" 
is a chloride ion, a bromide ion, an iodidfe ion, or a p-toluetiesulfonic acid ion. 



8. (original) The optically active quaternary ammonium salt according to claim 5, wherein in 
the formula (lb), R 1 and R 7 , R 3 and R 9 , R 4 and R 10 , R 5 and;R 11 , and R* and R 12 are in each case 

i 
i 

identical to one another, and X" is a broriide ion; and in the formula (2c), n is 2, R 13 and R 14 are 

each a methyl group, and Pf is an n-octyl group having all the hydrogen atoms substituted with 

i . 

fluorine atoms. 



9,-14. (canceled). 
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1 5 : (currently amended) A method for producing the optically active quaternary ammonium 
salt according to claim i or claim 5 represented by the formula (la) or (lb) wherein R 1 , R 2 , R*. 

i 

R 4 » Ft 5 * and R 6 are each independently a Hydrogen atom, a methyl group, an ethyl group 1 a 
straight, branched or cyclic alkvl group having 3 to 18 carbon atoms, a straight, branched or 
cyclic heteroalkvl group having 3 to 1 8 cbbon atoms, a straj^bmnched or cyclic alkenvl 
group having 3 to 18 carbon atoms, a straight, branched or cyclic alkvnyLgroup having 3 to 18 
carbon atoms, an alkoxvl group having li to 1 8 carbon atoms, an arvl group having 5 to 20 
carbon atoms, an aralkvl grout* having 5 to 35 carbon atoms, or a heteroaralkvl group having 5 to 
35 carbon atoms and i n which X" is a chlbride ion, a bromide ion, a iodide ion 4 or a p- 
toluenesulfonic acid ion, characterized in that the optically active binaphthyl compound 
represented by the formula (3a) 

! 

R 3 R 2 




(3 a) 



R3 R 2 

or (3b) 
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(3b) 



r 3 r* ; 



is reacted with ammonia. 



16.-57. (canceled). 

i 

i ' 
58. (currently amended) A method for recovering an optically active quaternary ammonium 

salt, wherein an organic solvent, water, aj mixed solvent of an organic solvent and water, and/or 



an organic solvent with hydrogen atoms 



substituted with fluorine atoms are/is used to separate 



the optically active quaternary ammoniufn salt aooardmg - to - olaim 5 r e prooontod by the - formula 
W£ represented bv the following formulia (lb): 




(1 b) 



R 3 R 2 



n 8 r 9 
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fwherein R 1 . R 2 . R 3 . R 4 . R 5 , R 6 . R 7 . gj R*. R 10 . R". and R 12 are each independently a hydrogen 
atom, a halogen atom, a methvl group that mav or mav not be substituted with fluorine, an ethvl 
group that mav or mav not be substitutedlwith fluorine, a straight, branched or cyclic alkvl group 



that has 3 to 18 carbon atoms and mav orj mav not be substituted with fluorine, a straight, 
branched or cyclic heteroalkvl group that' has 3 to 1 8 carbon atoms and mav or mav not be 

i : 
j 

substituted with fluorine, a straight branched or cvolio alkenvl group that has 3 to 18 carbon 

! 

atoms and mav or may not be substituted! w ith fluorine, a straight, branched or cyclic alkynyl 

i 

group that has 3 to 1 8 carbon atoms and may or may not be substituted with fluorine, an alkoxyl 

! 

group that has 1 to 1 8 carbo n atoms and mav or mav not be substituted with fluorine, an aryl 



group that has 5 to 20 carbon atoms and mav or mav not be substituted with fluorine, an aralkvl 



group that has 5 to 35 carbon a toms and may or mav not be substituted with fluorine, or a 



heteroaralkvl group that has 5 to 35 carbfm atoms and may: or may not be substitu te d , with 



fluorine; 



substituent represented by the following 



with the proviso that at least one of R 1 . R 3 . R 3 . R 4 . R s . R 6 . R 7 . R*. R 9 - R 10 . R u > and R'- is a 



>I2 ; 



formula (2b): 



Pf(CtH2>n 



(2b) 



f wherein Pf is a straight, branched or cyclic alkvl group that has 2 to 1 8 carbon atoms and has all 
the hydrogen atoms substituted with fluorine atoms, a straight, branched or cyclic alkenvl g rou p 
that has 3 to 18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, a 
straight, branched or cyclic alkvnvl group that has 3 to 18 carbon atoms and has all the hydrogen 
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| 

atoms substituted with fluorine atoms, aniarvl group that has 5 to 20 carbon atoms and has all the 
hydrogen atoms substituted with fluorine atoms, an aralkvl group that has 5 to 25 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, or a hetcroaralkvl group that has 

i 1 1 ■ 

5 to 25 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4^ from a product containing the ammonium salt. 

i 
! 

! ' ' 

59. (currently amended) A method fpr recovering the optically active quaternary 

i 

ammonium salt accordingto claim - 5 repr e sented by th e- formula { 1 - b) , represented by the 

i ' 

following formula (lb); 




(l b> 



f wherein R J . R 2 . R 3 . R 4 . R\ R 6 . R 7 . R 8 - R} 9 . R 10 . R n . and R n are each independently a hydrogen 
atom, a halogen atom, a methyl group thit mav or mav not be substituted with fluorine, an ethyl 
ffrouo that mav or mav not be substituted with fluorine , a straight, branched or cyclic alkvl group 
that has 3 to 1 8 carbon atoms and mav or may not be substituted with fluorine, a straight, 

i 

hranched or cyclic heteroalkvl group that has 3 to 1 8 carbon atoms and may or may.npt be, 
substituted with fluorine, a straight, branched or evelic alkenvl group that has 3 to 18 carbon 
atoms and mav or mav not be substituted with fluorine, a straight branched or cy clic alkvnvl 

j -11- 
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group that has 3 to 18 carbon atoms and rhav or may not be substituted with fluorine, an alkoxvl 
group that has 1 to 1 8 carbon atoms and may or mav not be substituted with fluorine, an arvl 
group that has 5 to 20 c arbon atoms and rhav or mav hot be substituted with fluorine an aralkvl 
group that has 5 to 35 carbon atoms and thav or mav not be substituted with fluorine, or a 

heteroaralkvl group that has S to 35 carbdn atoms and mav or mav not be substituted with , 

i 

fluorine: 



with the proviso that at least one of R 1 . R 


\ R 3 . R 4 . R*\ R 6 . R 7 . R 8 . R 9 . R 10 . R 1 '. and R 12 


substttuent represented by the following i 


brmula (2b): 







Pf(CI 


H2) n — (2B > 


(wherein Pf is a straight branched or eye 


ic alkvl group that has 2 to 1 8 carbon atoms and has all 


the hydrogen atoms substituted with fluo 


rine atoms* a straight* branched or evelic alkenvl group 


that has 3 to 18 carbon atoms and has all 


the hydrogen atojns substituted with fluorine atoms, a 


straiszht. branched or evelic alkvnvl grow 


o that has 3 to 1 8 carbon atoms and has all the hvdrosen 


atoms substituted with fluorine atoms, an arvl group that has 5 to 20 carbon atoms and has ail the 


i 

hydroeen atoms substituted with fluorine atoms, an aralkvl stout) that has 5 to 25 carbon atoms 



and has all the hydrogen atoms substituted with fluorine atoms, or a hetero aralkvl group that has 

j 

5 to 25 carbon atoms and has all the hvdtogen atoms substituted with fluorine atoms, and n is an 
integer from Q to 4.) wherein following the production of the compound of the formula (14) 
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(14) 



.wherein R 16 and r" are each indenendenl 


HV a hydrogen atom or an arvl ernup that has 5 to 1 0 


carbon atoms and may or mav not be sub. 


stituted with halogen, with the proviso that R 16 and R 17 


are not a hvdroeen atom at the same time 


aving a single hvdroeen atom bound thereto: and ' 


A is an oxygen atom or a nitrosen atom h 


Ri 9 is a straight, branched or cvclic alkvl 


group having 1 to 10 carbon atoms, a straiolit hran^oA 


or cvclic alkenvl group having 3 to 10 caijbon atoms, a straight, branched or cvclic alkvnyl P™"p 



having 3 to 10 carbon atoms, or an a ralkvil groun that has 5 to 25 carbon atoms and mav or may 



not have its nucleus substituted with 1 to 15 halogen atoms: 



i 

by the method which is carried out in the presence of the optically active quaternary ammonium 
salt of the formula (lb), the ammonium salt is separated from the reaction mixture containing the 
optically active quaternary ammonium salt by using an organic solvent, water, a mixed solvent of 
an organic solvent and water, and/or ah ojganic solvent with hydrogen atoms substituted with 

fluorine atoms. j 

i 
i 

60. (original) The method accord&ng to claim 59, wherein hexane with its hydrogen 
atoms substituted with fluorine atoms is vised as the fluorine-substituted organic solvent. 
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